The association between dietary fat and fertility is not well studied. We evaluated intakes of total fat, saturated fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids, trans fatty acids (TFA), ω-3 fatty acids, and ω-6 fatty acids in relation to fecundability in Danish and North American preconception cohort studies. Women who were attempting to become pregnant completed a validated food frequency questionnaire at baseline. Pregnancy status was updated bimonthly for 12 months or until pregnancy. Fecundability ratios (FR) and 95% confidence intervals were estimated using multivariable proportional probabilities regression. Intakes of total fat and saturated, monounsaturated, polyunsaturated, and ω-6 fatty acids were not appreciably associated with fecundability. TFA intake was associated with reduced fecundability in North American women (for the fourth quartile vs. the first, FR = 0.86, 95% confidence interval (CI): 0.71, 1.04) but not Danish women (for the fourth quartile vs. the first, FR = 1.04, 95% CI: 0.86, 1.25), though intake among Danish women was low. In North America, ω-3 fatty acid intake was associated with higher fecundability, but there was no dose-response relationship (among persons who did not use fish oil supplements: for the fourth quartile vs. the first, FR = 1.40, 95% CI: 1.13, 1.73); no association was found in Danish women, among whom low intake was rare. In the present study, high TFA intake and low ω-3 fatty acid intake were associated with reduced fecundity.
Initially submitted September 7, 2016 ; accepted for publication March 15, 2017 .
The association between dietary fat and fertility is not well studied. We evaluated intakes of total fat, saturated fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids, trans fatty acids (TFA), ω-3 fatty acids, and ω-6 fatty acids in relation to fecundability in Danish and North American preconception cohort studies. Women who were attempting to become pregnant completed a validated food frequency questionnaire at baseline. Pregnancy status was updated bimonthly for 12 months or until pregnancy. Fecundability ratios (FR) and 95% confidence intervals were estimated using multivariable proportional probabilities regression. Intakes of total fat and saturated, monounsaturated, polyunsaturated, and ω-6 fatty acids were not appreciably associated with fecundability. TFA intake was associated with reduced fecundability in North American women (for the fourth quartile vs. the first, FR = 0.86, 95% confidence interval (CI): 0.71, 1.04) but not Danish women (for the fourth quartile vs. the first, FR = 1.04, 95% CI: 0.86, 1.25), though intake among Danish women was low. In North America, ω-3 fatty acid intake was associated with higher fecundability, but there was no dose-response relationship (among persons who did not use fish oil supplements: for the fourth quartile vs. the first, FR = 1.40, 95% CI: 1.13, 1.73); no association was found in Danish women, among whom low intake was rare. In the present study, high TFA intake and low ω-3 fatty acid intake were associated with reduced fecundity. fatty acids; fertility; internet; prospective studies; trans fatty acids Abbreviations: BMI, body mass index; CI, confidence interval; FFQ, food frequency questionnaire; FR, fecundability ratio; LMP, last menstrual period; MET, metabolic equivalent; MUFA, monounsaturated fatty acid; PRESTO, Pregnancy Study Online; PUFA, polyunsaturated fatty acid; SD, standard deviation; SF, Snart Foraeldre; SFA, saturated fatty acid; TFA, trans fatty acid; TTP, time to pregnancy.
Approximately 10%-15% of couples experience infertility, which is clinically defined as inability to conceive after 12 months of unprotected intercourse (1) . Fats comprise 30%-40% of daily energy intake in Western countries. They are essential components of cell membranes and can modulate the expression of enzymes involved in the metabolism of prostaglandins and steroid hormones, which are critical for reproduction (2) . The association between dietary fat intake and fertility has not been studied extensively. Fat-rich diets have been associated with poor oocyte development, possibly related to the induction of oxidative stress in the follicular environment (3, 4) . However, the type of fat likely matters. In a prospective cohort study of female nurses, a higher intake of trans fatty acids (TFAs) was associated with ovulatory infertility (5) and endometriosis (6) . In animal studies, a higher intake of ω-3 fatty acids has been associated with improved markers of fertility (7) (8) (9) , particularly in male rodents (8, 9) , but evidence in humans is limited (10) (11) (12) (13) (14) .
We assessed the association between dietary fat consumption and time to pregnancy (TTP) among women participating in preconception cohort studies in Denmark and North America. Specifically, we examined total dietary fat intake and intakes of major subtypes of fatty acids, including saturated fatty acid (SFA), polyunsaturated fatty acid (PUFA), monounsaturated fatty acid (MUFA), TFA, ω-3 fatty acids, and ω-6 fatty acids in relation to fecundability.
METHODS

Study population
Snart Foraeldre ("Soon Parents") (SF) is a prospective cohort study of women who were attempting to become pregnant in Denmark. SF is an expansion of the Snart Gravid ("Soon Pregnant") study, which has been described previously (15, 16) . Recruitment for SF was Internet-based and began in 2011 with advertisements placed on Danish health-related websites and blogs. Enrollment and primary data collection were conducted via online self-administered questionnaires. Beginning in January 2013 (10 days after enrollment), participants were invited to complete a comprehensive food frequency questionnaire (FFQ) designed specifically for this population (17) . Eligible women were 18-45 years of age, residents of Denmark, in a stable relationship with a male partner, planning a pregnancy, and not receiving fertility treatment.
From 3,128 eligible SF participants, we excluded 533 who did not complete at least 1 follow-up questionnaire, 52 whose last menstrual period (LMP) was more than 6 months before study entry, and 77 who had missing or implausible LMP information or who were pregnant at study entry. Furthermore, in an effort to avoid misclassification of diet due to subfertility, we limited our analyses to the 2,053 women who had been trying to conceive for 6 cycles or fewer at study entry. Among these, 1,166 women completed the FFQ once it was implemented (83% completion). We then excluded 24 women with implausible total energy intakes (<600 or >3,800 kcal/day) and 16 who had more than 12 missing food items on the FFQ, for a final analytic sample of 1,126 women. SF was approved by the Danish Data Protection Agency and the Institutional Review Board at Boston University Medical Center.
Pregnancy Study Online (PRESTO) is also an Internet-based preconception cohort study of North American women who were attempting to become pregnant; it was modeled after SF (18) . Recruitment began in 2013. Eligible women were 21-45 years of age, residents of the United States or Canada, in a stable relationship with a male partner, planning a pregnancy, and not receiving fertility treatments. Ten days after completion of the baseline questionnaire, PRESTO participants were invited to complete the National Cancer Institute's Dietary Health Questionnaire II (19), a Web-based FFQ. Of the 2,576 eligible participants who completed the baseline questionnaire, we excluded 487 women with no follow-up data, 30 whose baseline LMP was more than 6 months before study entry, and 41 with missing or implausible LMP data or who were pregnant at study entry. Of the 2,018 remaining women, we excluded 280 women who had been trying to conceive for more than 6 cycles at study entry. Among these, 1,310 completed the FFQ (75% completion). We additionally excluded 20 women with implausible total energy intakes (<600 or >3,800 kcal/day), for a final analytic sample of 1,290 women. PRESTO was approved by the Institutional Review Board at Boston University Medical Center. Participants in both studies provided online informed consent. Web Figure 1 (available at https://academic.oup.com/aje) is a flow chart of analytic exclusions for each cohort.
Baseline questionnaires for SF and PRESTO included information on demographic, lifestyle, and behavioral factors, as well as reproductive and medical histories. To determine pregnancy status, self-administered online follow-up questionnaires were completed every 8 weeks for 12 months or until a reported conception.
Assessment of fatty acid intake
Dietary fat intake was estimated using the nutrient composition of all food items in the FFQ and validated in each population (17, 19) . Total dietary fat intake was calculated by summing all servings of fat from individual foods and mixed recipes. In SF, information about the fat content of specific foods was obtained from the Danish nutrient database (20). In PRESTO, we used the National Cancer Institute's DIET*CALC software (version 1.5.0) (21) to estimate fat consumption.
In the SF dietary validation study, deattenuated correlation coefficients when comparing the FFQ data to 4-day food records were 0.63 for total fat, 0.61 for SFA, 0.59 for MUFA, and 0.49 for PUFA (17) . In the Dietary Health Questionnaire II validation study, deattenuated correlation coefficients when comparing the FFQ data to repeated 24-hour dietary recalls were 0.66 for total fat, 0.66 for SFA, 0.62 for MUFA, and 0.64 for PUFA (19) .
Assessment of TTP
We estimated TTP using data from the baseline and followup questionnaires. Women with regular menstrual cycles were asked to report their usual menstrual cycle length. Among women with irregular cycles, we estimated menstrual cycle length based on date of LMP at baseline and prospectively reported LMP dates during follow-up. We estimated TTP, in discrete menstrual cycles, using the following formula: [(reported cycles of pregnancy attempt time at baseline) + [(LMP date from most recent followup questionnaire − date of baseline questionnaire)/cycle length] + 1]. TTP was rounded to the nearest whole number.
Assessment of covariates
Information on potential confounders (including age, race/ ethnicity (PRESTO only), educational level, household income, height, weight, physical activity level, smoking, alcohol consumption, marital status, last method of contraception, parity, and use of supplements (including fish oil supplements)) was reported on the baseline questionnaire. We calculated body mass index (BMI) as weight in kilograms divided by height in meters squared. In SF, total metabolic equivalent (MET)-hours per week were calculated using the International Physical Activity Questionnaire short-form by summing the MET-hours from walking, moderate physical activity, and vigorous physical activity (hours/week × 3.3 METs, 4 METs, and 8 METs, respectively) (22) . In PRESTO, total MET-hours per week were calculated by multiplying the average number of hours per week spent engaging in various activities by METs estimated from the Compendium of Physical Activities (23, 24) . Potential confounders examined in the 2 cohorts were identical except for race/ethnicity (ascertained in PRESTO only) and educational level, which was ascertained differently across the 2 studies.
Data analysis
We performed parallel analyses across the 2 cohorts. Dietary fat intakes were categorized into quartiles based on the data distribution of the percentage of energy from each type of dietary fat (25) . We analyzed data on total dietary fat and subtypes of fat (SFA, PUFA, MUFA, and TFA), as well as ω-3 and ω-6 fatty acids. We also assessed the ratio of ω-6 to ω-3 fatty acids because the average intake of ω-6 has increased markedly in Western diets, whereas the average intake of ω-3 fatty acids has decreased over time (2, 26) . ω-3 fatty acids may have anti-inflammatory effects, whereas ω-6 fatty acids (linoleic and arachidonic acid) tend to be proinflammatory (27) . In addition to categorical analyses, we used restricted cubic splines to model the association between fat and fecundability without imposing linearity on the association (28) .
Women contributed at-risk menstrual cycles to the analysis until they reported pregnancy or one of the following censoring events: initiation of fertility treatment, cessation of pregnancy attempts, withdrawal, loss to follow-up, or 12 cycles, whichever came first. To account for variation in pregnancy attempt time at study entry (range, 0-6 cycles) and to reduce bias from left truncation (29, 30) , we based risk sets only on observed cycles at risk using the Anderson-Gill data structure (31) . We used proportional probabilities regression models (32, 33) to estimate fecundability ratios (FR), defined as the ratio of the cycle-specific probability of conception comparing exposed women with unexposed women. This model controls for the decline in fecundability over time by adjusting for binary indicators of cycle number at risk.
Potential confounders were selected based on the literature and assessment of a causal graph (Web Figure 2) . We included potential risk factors for subfertility that were associated with total fat intake. Final models were adjusted for age (<25, 25-29, 30-34, or ≥35 years), BMI (<20, 20-24, 25-29, or ≥30), smoking status (never, former, current occasional, or current regular smoker), parity (0 vs. ≥1 births), alcohol consumption (<1, 1-6, 7-13, or ≥14 drinks/week), physical activity level (<10, 10-19, 20-39, or ≥40 MET-hours/week), last contraceptive method (hormonal, barrier, or natural methods), intercourse frequency (<1, 1, 2-3, or ≥4 times per week), and marital status (married or living as married vs. not). PRESTO models were adjusted additionally for race/ethnicity (non-Hispanic white: yes vs. no), educational level (high school diploma or less, some college, college degree, or graduate school), and household income (<50,000, 50,000-99,999, 100,000-149,999, or ≥150,000 USD). SF models were adjusted additionally for vocational training (none, basic/semiskilled, and <3, 3-4, or ≥5 years of higher education) and household income (<12,500, 12,500-24,999, 25,000-39,999, 40,000-64,999, 65,000-80,000,r>80,000 Danish krones). Models for dietary fat were adjusted for total energy intake by including a continuous energy intake variable in the regression models (34) . We additionally constructed models adjusted for total fat (to interpret the relative proportion of each fatty acid group) and for the remaining fatty acids (to interpret increases in each type of fatty acid, holding the rest constant). In the assessment of ω-3 fatty acids, additional analyses were restricted to persons who did not use fish oil supplements.
In secondary analyses, we stratified the models by pregnancy attempt time at study entry (<3 vs. 3-6 cycles) to assess the extent to which reverse causation could have explained our results (e.g., whether subfertility caused a change in fat intake). We also reasoned that findings might differ by age and obesity status, given their strong relationship to fecundability and evidence that they might modify fat-fertility associations (5, 14) . Therefore, we stratified models by age (<30 vs. ≥30 years) and BMI (<25 vs. ≥25). Out of concern that parity could be a causal intermediate (35, 36) , models were fit with and without adjustment for parity. Results from models in which we excluded intercourse frequency, a potential causal intermediate, were similar to those from the original models.
We used multiple imputation to impute missing covariate data (37) . Covariate missingness in SF ranged from 0% (age and fat intake) to 6% (household income). In PRESTO, covariate missingness ranged from 0% (age, educational level, parity, marital status, and fat intake) to 3.3% (household income). Within each cohort, we used PROC MI to create 5 imputed data sets based on imputation models with at least 100 covariates. We combined coefficients and standard errors across the imputed data sets using PROC MIANALYZE. Analyses were conducted using SAS, version 9.4 (SAS Institute, Inc., Cary, North Carolina) (38) .
RESULTS
During 2013-2016, a total of 1,290 PRESTO participants contributed 818 pregnancies and 5,579 menstrual cycles of pregnancy attempt time, and 1,126 SF participants contributed 774 pregnancies and 4,307 menstrual cycles of pregnancy attempt time. The distributions of total dietary fat intake were similar in the 2 cohorts except for TFA, the intake of which was markedly lower in SF, and for ω-3 fatty acids and saturated fat, the intakes of which were higher in SF. In PRESTO, mean percentages of energy intake were 37.58% (standard deviation (SD), 6.88) for total fat, 7.83% (SD, 2.11) for PUFA, 11.47% (SD, 2.37) for SFA, 14.90% (SD, 3.54) for MUFA, 6.89% (SD, 1.84) for ω-6 fatty acids, 0.87% (SD, 0.45) for ω-3 fatty acids, and 1.62% (SD, 0.49) for TFA. In SF, mean percentages of energy intake were 36.20% (SD, 5.50) from total fat, 5.66% (SD, 0.87) for PUFA, 14.25% (SD, 2.74) for SFA, 13.50% (SD, 2.51) for MUFA, 4.39% (SD, 0.69) for ω-6 fatty acids, 1.07% (SD,.26) for ω-3 fatty acids, and 0.60% (SD, 0.19) for TFA. The top 5 foods that contributed to each fat subtype are shown in Web Table 1 . Table 1 presents baseline characteristics of study participants according to quartiles of total dietary fat, TFA, and ω-3 fatty acid intakes. Intake of total dietary fat was positively associated with nulliparity and smoking in both cohorts. Although total dietary fat intake was associated with lower BMI and physical activity level in PRESTO, it was associated with higher BMI and physical activity level in SF. TFA intake was inversely associated with nulliparity, physical activity level, and income in both cohorts and with educational level and alcohol intake in PRESTO only. In PRESTO, intake of ω-3 fatty acids was positively associated with educational level and alcohol intake and inversely associated with BMI. Although intake of ω-3 fatty acids was associated with higher household income in PRESTO, it was associated with lower household income in SF. In PRESTO, TFA and ω-3 fatty acid intakes were lower among non-Hispanic whites than among other racial/ethnic groups.
Intakes of total dietary fat as well as SFAs, MUFAs, and PUFAs were not appreciably associated with fecundability in either cohort after adjustment for several potential confounders (Table 2) . After further adjustment for total dietary fat in ), smoking status, total physical activity level, parity, alcohol intake, intercourse frequency, marital status, household income, last method of contraception, and race/ethnicity (PRESTO only).
c Adjusted for the covariates in footnote b and total fat intake. d Adjusted for the covariates in footnote b and restricted to persons who did not use ω-3 fatty acid supplements (1,025 women (80%) in the PRESTO cohort and 922 women (82%) in the Snart Foraeldre cohort). multivariable models, the highest quartile of SFA intake was associated with reduced fecundability in PRESTO (for the fourth quartile vs. the first, FR = 0.78, 95% confidence interval (CI): 0.62, 0.99) but not in SF (for the fourth quartile vs. the first, FR = 0.96, 95% CI: 0.73, 1.27).
TFA intake was associated with reduced fecundability in PRESTO (for the fourth quartile vs. the first, FR = 0.86, 95% CI: 0.71, 1.04) but not in SF (for the fourth quartile vs. the first, FR = 1.04, 95% CI: 0.86, 1.25). Further adjustment for total fat had little effect on these estimates. Household income had the largest influence on the FR (increase in effect estimate = 10%).
In PRESTO, women in the lowest quartile of ω-3 fatty acid intake had lower fecundability than did women in the other quartiles, who had similar fecundability (for the fourth quartile vs. the first, FR = 1.21, 95% CI: 1.01, 1.46; for the top 3 quartiles vs. the first, FR = 1.19, 95% CI: 1.02, 1.39). There was little association between ω-3 fatty acid intake and fecundability in SF. Further adjustment for total fat intake produced similar results. Although use of fish oil supplements was not appreciably associated with fecundability in PRESTO (FR = 1.02, 95% CI: 0.87, 1.19) or SF (FR = 1.03, 95% CI: 0.88, 1.22), stronger associations between dietary ω-3 intake and fecundability were found among persons who did not take fish oil supplements in PRESTO (for the fourth quartile vs. the first, FR = 1.40, 95% CI: 1.13, 1.73; for the top 3 quartiles vs. the first,: FR = 1.27, 95% CI: 1.07, 1.51). Finally, there was little evidence that intake of ω-6 fatty acids or the ratio of ω-3 to ω-6 fatty acids appreciably influenced fecundability in either cohort. In a substitution model in PRESTO in which we replaced 1% of energy from ω-3 fatty acids with 1% of energy from TFA, the FR was 0.91 (95% CI: 0.78, 1.07).
Restricted cubic spline curves were generally consistent with results from categorical analyses (Figures 1 and 2) . Multivariable models in which we adjusted for the remaining fatty acids yielded results similar to those from models adjusted for total fat and all other covariates (data not shown). Omitting parity from the models made little difference in the FRs (data not shown).
When we stratified the data by attempt time at study entry, the associations of fecundability with TFA and ω-3 fatty acids were somewhat stronger among PRESTO participants with shorter attempt times, indicating little evidence of bias due to reverse causation (Table 3) . Age stratification also produced relatively uniform findings (Table 4 ). In PRESTO, the inverse association between TFA intake and fecundability was stronger among lean women (Table 5 ). In contrast to the overall results, FRs increased monotonically with increasing intake of ω-3 fatty acids among lean women, but little association was observed among overweight women. In SF, findings were generally similar across overweight strata with the exception of ω-6 fatty acids, for which high intake was associated with increased fecundability among lean women but reduced fecundability among overweight/obese women.
DISCUSSION
In the present study, there was little evidence of an association between fecundability and intakes of total fat, SFAs, MUFAs, PUFAs, or ω-6 fatty acids. However, there was some suggestion that high TFA intake and low ω-3 fatty acid intake were associated with reduced fecundability among North American women. These associations were slightly stronger among lean women and women with shorter attempt times at study entry, but they did not vary materially by age or with further adjustment for total fat intake. Controlling for socioeconomic status, particularly household income, attenuated these associations. There was little association between use of fish oil supplements and fecundability.
Our findings for TFA intake are consistent with those from the Nurses' Health Study II (5), a prospective cohort study in which TFA intake was associated with an increased risk of ovulatory infertility during a 9-year period (1991-1999) (5). Because we examined all types of subfertility, not just ovulatory infertility, associations may have been attenuated or obscured if intakes of specific subtypes of fat have an effect on ovarian function but not on other types of subfertility (e.g., tubal blockage). TFAs were eliminated from the Danish food supply in 2003 (39), and their low prevalence could explain the lack of association between TFA intake and fecundability in SF. Although food labeling for TFA is required in North America and restaurant use has been reduced, TFAs have not been banned. Our findings for ω-3 fatty acids agree with those from a cohort of 259 regularly menstruating women in the BioCycle Study, in which dietary intake of docosapentaenoic acid-a fatty acid commonly found in fish-was associated with a lower risk of anovulation. In addition, higher dietary intake of total marine ω-3 polyunsaturated fats-specifically eicosapentaenoic acid, docosahexaenoic acid, and docosapentaenoic acid-was associated with increased luteal-phase progesterone concentrations (13) . To our knowledge, there are no other studies of ω-3 fatty acids and reproductive-related endpoints in women. Our results for ω-6 fatty acids conflict with those from a study of infertile women, in which higher preconception intakes of ω-6 fatty acid and linoleic acid (PUFA) were associated with a higher probability of pregnancy among 46 overweight/obese women who were undergoing in vitro fertilization (14) . Finally, the lack of association between fish oil supplements and fecundability is difficult to explain. Supplements can vary widely in their quality and content (40) , which would lead to misclassification, and individuals who take supplements might have vastly different diets or family histories of illnesses (e.g., heart disease), which could have produced unmeasured confounding. Finally, if supplements contain more contaminants (e.g., mercury in fish) than fish themselves, any beneficial effects on fertility could be negated.
Strengths of the present study include enrollment during the preconception period, with more than two-thirds of women enrolled during their first 3 cycles of attempted pregnancy. Dietary assessment before pregnancy avoids recall bias. Cohort retention exceeded 80% in both cohorts during the follow-up period. The median length of follow-up was identical (9 cycles) for those in the highest and lowest quartiles of total fat intake. Data were collected on a wide range of potential confounders. FFQs were validated in each population, showing high relative validity of nutrients of interest.
Although the FFQ is the most feasible method for assessing long-term diet in large epidemiologic studies (34, 41, 42) , some misclassification of diet is expected. It should also be noted that country-specific dietary databases were used in the 2 studies. Estimation of macronutrients, including fatty acids, are based on laboratory analysis with extrapolation to similar foods; thus, we do not expect such differences to have materially affected the results. Because diet was assessed prospectively relative to the outcome, any misclassification in our studies was likely to be nondifferential and would attenuate extreme categories of fat intake towards the null. Residual confounding is another possible explanation of our findings. Consumption of TFA-which is typically found in highly processed foods-is associated with unhealthful lifestyle practices. Thus, confounding by unmeasured covariates associated with unhealthful lifestyle factors that were not captured by measured variables such as sedentariness, adiposity, and energy intake may have biased our results. Another limitation is that we did not control for the male partners' dietary intakes, which may be correlated with female partners' intakes. Epidemiologic studies have shown associations between poor semen quality and both high intake of TFA (43, 44) and docosahexaenoic acid deficiency (10) (11) (12) . Finally, there could be nondietary factors that explain the inconsistent results across cohorts. For example, factors by which Danes differ from North Americans (e.g., lower stress and pollution levels, reduced socioeconomic inequality) could interact with dietary fat intake and produce different associations with fecundity. FFQ estimates for fat intake in our cohorts were consistent with national data on reproductive-aged women (45) (46) (47) . These observations, coupled with the finding that our results did not vary materially by other covariates, suggest that our results are generalizable to other reproductive-aged women. Web-based recruitment has been criticized because of differences in the characteristics of persons with and without Internet access (48) . However, this recruitment method would not affect the validity of the study results unless the relationship between diet and fertility differed substantially between those who did and did not use the Internet, which is unlikely (49) . The same argument can be made regarding differences between women who did and did not plan pregnancy. Our study (50) and others (51, 52) have shown that even when participation at cohort entry is related to characteristics such as age, parity, or smoking, measures of association are not biased because of self-selection. Concerns about selection bias stemming from length-biased recruitment of couples with longer TTP or misclassification arising from changes in diet over time because of subfertility can be assessed by stratifying by attempt time at study entry. Selected results were slightly stronger among women with shorter attempt times at study entry, providing little support for selection bias. Our findings are biologically plausible. TFA intake has been associated with inflammation (53) and insulin resistance (54), both of which are known to impair ovulatory function. In addition ), smoking status, total physical activity level, educational level, parity, alcohol intake, intercourse frequency, marital status, household income, last method of contraception, and race/ethnicity (PRESTO only).
b Restricted to persons who did not use fish oil supplements. to their own anti-inflammatory effects (55), ω-3 fatty acids may improve fecundity by reducing the likelihood of anovulation (13) , supporting optimal endogenous progesterone levels (13) , and increasing the prostacyclin/thromboxane ratio (56), thereby increasing uterine blood flow (57). In summary, 2 prospective cohort studies of women from North America and Denmark who were attempting to become pregnant showed little evidence of an association between fecundability and intakes of total dietary fat, SFA, MUFA, PUFA, and ω-6 fatty acids. High intake of TFAs and low intake of ω-3 fatty acids were associated with reduced fecundability among North Americans only. The low prevalence of TFA intake in Denmark limited our ability to assess its association with fecundability in this population. The higher median intake of ω-3 fatty acids in Denmark and its lack of association with fecundability is consistent with our finding of a threshold effect affecting the lowest quartile of intake in the North American cohort. Our findings agree with those from the small number of previous studies of this topic, but further research is warranted to confirm our results.
